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Abstract. The properties of the presumably young galactic supernova remnant (SNR) RX J0852. 0-4622, discovered 
by ROSAT, are still uncertain. The data concerning the distance to the SNR, its age, and the presence of 
a compact remnant remain controversial. We report the results of several XMM-Newton observations of CXOU 
J085201. 4-461753, the central compact source in RX J0852.0-4622. The currently prefered interpretation of CXOU 
J085201. 4-461753 being a neutron star is in line with our analysis. The Chandra candidate pulsation periods are 
not confirmed; actually no period was found down to a 3cr upper limit for any pulsed fraction. The spectrum of 
CXOU J085201. 4-461753 is best described by either a two blackbody spectrum or a single blackbody spectrum 
with a high energy power law tail. The two blackbody temperatures of 4 MK and 6.6 MK along with the small 
size of the emitting regions with radii of 0.36 and 0.06 km invalidate the interpretation that the thermal radiation 
is cooling emission from the entire neutron star surface. The double blackbody model suggests emission from the 
neutron star's hot polar regions. No X-ray lines, including the emission feature previously claimed to be present 
in Chandra data, were found. 
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1. Introduction 

A very fascinating result reflecting the advantage of wide- 
field spectro-imaging observations provided by ROSAT in 
its all-sky survey (RASS) is the discovery of the super- 
nova remnant RX J0852. 0-4622 by Aschenbach (1998). 
The remnant is located along the line of sight towards 
the south-east corner of the Vela supernova remnant 
(cf. Fignj. Because the latter dominates the emission in 
the soft band, RX J0852. 0-4622 is best visible in the RASS 
data at energies above ~ 1 keV. The remnant has a circu- 
lar shell-like shape with a diameter of 2 degrees. Although 
the distance to the remnant is uncertain, its free-expansion 
age (t ~ 3.4 x 10 3 v^ k dikpc y r j with v$k a s expansion veloc- 
ity in units of 5000 km/s) suggests a remnant age much 
younger than that of Vela. Because of its suggested age, 
it is often denoted as Vela- Junior. 

COMPTEL data suggest that the remnant has a 1.157 
MeV 7-line from the radioactive isotope 44 Ti associated 
with it (Iyudin et al. 1998). Together with ROSAT X- 
ray data, Aschenbach et al. (1999) suggested the remnant 
could be as young as ~ 680 years and as close as ~ 200 pc, 
which would make it the closest and youngest supernova 
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remnant among the ~ 231 galactic remnants known today 
(Green 2004). 

However, reanalysis of COMPTEL data indicates that 
the detection of the 44 Ti line in the direction of RX 
J0852. 0-4622 is only significant at the level of - (2 - 4)cr 
(Schonfelder et al. 2000). Discarding the 44 Ti line detec- 
tion would leave the age and distance estimates signifi- 
cantly less constrained. ASCA observations have shown 
that the hydrogen column absorption of the remnant is 
about one order of magnitude larger than that of the Vela 
supernova remnant (Tsunemi et al. 2000; Slane et al. 2001) 
which would suggest that RX J0852. 0-4622 is far behind 
Vela. On the other hand, the lack of strong variation in 
the column absorption across RX J0852. 0-4622 further in- 
dicates that the remnant cannot be more distant than the 
Vela Molecular Ridge, i.e. 1 to 2 kpc (Slane et al. 2001). 

The X-ray spectra from RX J0852. 0-4622 as obtained 
by the ASCA GIS detector are well described by a power 
law model which indicates that the X-ray emission of RX 
J0852. 0-4622 is likely to be predominately non-thermal 
(Tsunemi et al. 2000; Slane et al. 2001). Together with 
SN1006 and G347.3-0.5, RX J0852.0-4622 thus forms the 
exclusive group of non-thermal shell-type supernova rem- 
nants which are believed to be accelerators of cosmic rays. 
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This is further supported by the recent detection of TeV 
7— ray images by HESS which correlate well with the X- 
ray images (Aharonian et al. 2005). 

Although the GIS spectra appear to be featureless and 
power law like, analysis of the spectrum of the north- 
western rim obtained by the ASCA SIS detector has shown 
a line feature at ~ 4.1 keV, though its significance was low 
(Tsunemi et al. 2000; Slane et al. 2001). The recent study 
of the rim of RX J0852.0-4622 with XMM-Newton has 
confirmed the non-thermal nature of the remnant as well 
as the presence of an emission line feature at 4.45±0.05 
keV (Iyudin et al. 2005). The authors suggest that the 
line (or lines) originate from the emission of Ti and Sc 
which might be excited by atom/ion or ion/ion high ve- 
locity collisions. This is in agreement with the width of 
the 1.157 MeV 7— ray line which indicates a large ve- 
locity of the emitting matter of ~ 15000 km/s (Iyudin 
et al. 1998). Furthermore, the consistency of the X-ray 
line flux and the 7-ray line flux support the existence and 
the amount of Ti in RX J0852. 0-4622 claimed by Iyudin 
et al. (1998). However, if the interpretation of Iyudin et 
al. (2005) is correct, only sub-Chandrasekhar type la su- 
pernova can produce such high ejecta velocity within the 
current knowledge of explosion model. On the other hand 
a sub-Chandrasekhar type la supernova would not leave 
a compact stellar-like object, in contrast to the observa- 
tions. Apart from the 1.157 MeV line, the decay chain 
44 Ti— > 44 Sc^ 44 Ca also produces the hard X-ray lines at 
67.9 keV and 78.4 keV. So far INTEGRAL observations 
have not found any evidence of these two lines (Renaud 
et al. 2006). 

A central compact X-ray source CXOU J085201.4- 
461753 in RX J0852.0-4622 was first recognized as a ha 
excess in the RASS data by Aschenbach et al. (1998). Its 
existence was finally confirmed with the detection of a 
hard, somewhat extended X-ray source in the ASCA data 
(Tsunemi et al. 2000; Slane et al. 2001). To conclusively 
identify this source as the compact remnant of the su- 
pernova explosion that created RX J0852. 0-4622 was not 
possible because of the presence of two foreground stars 
(HD 76060 and Wray 16-30) which could be responsible 
for at least part of the central X-ray emission. On the 
other hand, BcppoSAX observations have revealed an- 
other hard X-ray source, SAX J0852. 0—4615, which was 
not resolved in previous observations (Mereghetti 2001). 
Based on its harder X-ray spectrum and higher X-ray to 
optical flux ratio, the authors found SAX J0852. 0—4615 
to be more likely a neutron star candidate associated with 
RX J0852. 0-4622. 

A first Chandra observation of the central part of Vela- 
Jr was performed in October, 2000. The superior angular 
resolution of Chandra clearly resolved a point-like source, 
CXOU J085201.4-461753, and invalidated the associa- 
tion with the aforementioned foreground stars (Pavlov et 
al. 2001). Moreover, there was no source detected at the 
position of SAX J0852. 0—4615. In view of this, there is 
little doubt that CXOU J085201.4-461753, located only 
~ 4 arcmin off the geometric center of RX J0852. 0-4622, 
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Fig. 1. Vela and friends: The two supernova remnants Puppis- 
A and RX J0852. 0-4622 are both located at the edge of the Vela 
supernova remnant. Emission from the central compact source 
CXOU J085201. 4-461753 is clearly visible in the ROSAT all- 
sky survey image near to the center of RX J0852. 0-4622. 



is the compact remnant of the supernova explosion. This 
is further suggested by the f x /fopt ratio as the source has 
no optical counterpart known brighter than tub > 22.5, 
m R > 21.0 (Pavlov et al. 2001). 

The first short 3 ksec Chandra observation provided 
only an accurate position for CXOU J085201.4-461753. 
Spectral analysis with this data were strongly hampered 
by low photon statistics and pile-up effect (Pavlov et 
al. 2001). A second 31.5 ksec Chandra observation per- 
formed in August, 2001, aimed for timing and spectral 
analysis and was set up in ACIS continuous clocking mode 
which provides 2.85 ms temporal resolution at the expense 
of spatial information in one dimension. In this data it was 
found that the spectrum of CXOU J085201.4-461753 can 
be well modeled by a single blackbody with a tempera- 
ture of ~ 4.68 x 10 6 K and a projected emitting area with 
a blackbody radius of ~ 280 m (Kargaltsev et al. 2002). 
From a timing analysis these authors reported two candi- 
date periods of ~ 301 and ~ 33 ms, though the significance 
of these signals was rather low. Furthermore, no evidence 
for any long-term variability of the source flux was found 
(Kargaltsev et al. 2002). 

Although there is no indication of diffuse nebular emis- 
sion around the point source in X-rays (Pavlov et al. 2001; 
Kargaltsev et al. 2002), Pellizzoni, Mereghetti, & De Luca 
(2002) detected a faint and circular H a nebula with a di- 
ameter of ~ 6 arcsec at the position of CXOU J085201.4- 
461753. These authors suggest that the nebula emission 
could be created by a bow shock which is driven by the 
relativistic wind of a neutron star. 
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Table 1. Details of XMM-Newton observations of CXOU J085201. 4-461753. In the April 2001 observation CXOU 
J085201. 4-461753 got placed right on a PN CCD gap. We therefore don't give a counting rate. 



Detector 


Instrument Mode 


Filter Start Date 


Effective 
Exposure 


Net Rate 
(cts s _1 ) 


Obs. ID: 0112870601 


MOSl 
MOS2 
PN 


Full Frame Medium 2001-04-27 
Full Frame Medium 2001-04-27 
Extended Full Frame Medium 2001-04-27 


8 ksec 
8 ksec 
6 ksec 


0.146 ±0.004 
0.149 ± 0.004 


Obs. ID: 0147750101 


MOSl 
MOS2 
PN 


Full Frame 
Full Frame 
Small Window 


Medium 2003-05-21 
Medium 2003-05-21 
Thin 2003-05-21 


38 ksec 
38 ksec 
25 ksec 


0.155 ±0.002 
0.156 ±0.002 
0.477 ± 0.005 


Obs. ID: 0147750201 


MOSl 
MOS2 
PN 


Full Frame 
Full Frame 
Small Window 


Medium 2003-06-25 
Medium 2003-06-25 
Thin 2003-06-25 


12 ksec 
12 ksec 
8 ksec 


0.156 ±0.004 
0.154 ± 0.004 
0.472 ± 0.008 



Many previous studies favor the interpretation of 
CXOU J085201. 4-461753 being a neutron star. It should 
be admitted, though, that the properties of this compact 
object are not tightly constrained and hence its nature 
cannot be resolved without ambiguity. It is further still 
on discussion whether this source is physically associated 
with RX J0852. 0-4622. Answering this question can help 
us to constrain the nature of RX J0852. 0-4622 in turn. 

In this paper, we present a first detailed study of 
CXOU J085201. 4-461753 and its environment by making 
use all XMM-Newton data taken before 2005*.^ §2, we 
give a brief description of the performed observations. In 
§3, we present the methods and results of our data analysis 
which are subsequently discussed in §4. 

2. Observations & Data Reduction 

By early 2005 three observations have been targeted with 
XMM-Newton on CXOU J085201.4-461753. The basic in- 
formation of the observations are summarized in Table 1. 
The huge collecting power and high spectral resolution of 
XMM-Newton provides us with data of much higher pho- 
ton statistics than it was achieved with Chandra and other 
previous observatories. 

CXOU J085201.4-461753 was first observed by XMM- 
Newton on April 27, 2001 for a duration of ~ 25 ksec. 
The MOS1/2 and the PN cameras were operated in full- 
frame and extended full-frame mode, respectively. The 
medium filter was used in all instruments to block stray 
light and optical leakage from bright foreground stars. 
Since the accurate position of the central compact object 
was not known at the time of this first XMM-Newton ob- 
servation, CXOU J085201.4-461753 got placed 2.3 arcmin 
off-axis. The point spread function at this off-axis angle 
is not much different from the on-axis one, but CXOU 

1 Tentative results on the analysis of parts of this data were 
already published by Becker & Aschenbach (2002). 



J085201.4-461753 got located right on a CCD gap in the 
PN-camera, causing a severe decrease in photon statistics 
and data quality. We therefore excluded this PN dataset 
from our analysis. 

The second and third XMM-Newton observations of 
CXOU J085201.4-461753 were performed on May 21, 2003 
and June 25, 2003 with total exposure times of ~ 43 and 
- 17 ksec, respectively. CXOU J085201.4-461753 was ob- 
served on-axis in both observations. The MOS1/2 cam- 
eras were setup in the same way as in the 2001 observa- 
tion. The EPIC-PN camera was operated in small- window 
mode with a thin filter. 

All the raw data were processed with version 6.1.0 of 
the XMM Science Analysis Software (XMMSAS). We cre- 
ated filtered event files for the energy range 0.3 — 10 keV 
and selected only those events for which the pattern was 
between 0—12 for the MOS cameras and — 4 for the PN 
camera. We further cleaned the data by accepting only 
good time intervals (when the sky background was low) 
and removed all events potentially contaminated by bad 
pixels. The effective exposure times after data cleaning 
and the background corrected source count rates in the 
0.3 — 10 keV band are summarized in Table 1. 



3. Data Analysis 

3.1. Spatial Analysis 

A false color image of the merged MOS1/2 data from all 
three XMM-Newton observations is displayed in Figure 
H CXOU J085201.4-461753 is the brightest source in the 
field. It is located at the western edge of a faint ~ 9 x 14 
arcmin wide diffuse and irregular shaped extended X-ray 
structure which emits mostly in the soft bands below 
~ 2 keV. The extended emission was already visible in 
ASCA images, but less resolved from and less discrimi- 
nating the compact source because of ASCA's wide point 
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Fig. 2. XMM-Newton MOS1/2 false color image of the inner 
30 arcmin central region of RX J0852.0-4622 (red: 0.3 - 0.75 
keV; green: 0.75 - 2 keV and blue: 2-10 keV). The central 
bright source is CXOU J085201. 4-461753. 18 other point-like 
sources, marked by circles, are detected in the field of view 
(cf. Table |5J. The binning factor of this image is 4 arcsec. 



spread function. The XMM-Newton observations provide 
for the first time a more detailed view of this field. 

Apart from CXOU J085201.4-461753 we have detected 
18 point-like sources serendipitously in the field of view. 
Their positions are given in Table [3 We have correlated 
these sources with the 30 radio sources discovered by 
Reynoso et al. (2006) within RX J0852.0-4622. We found 
that the nominal position of one of these radio sources co- 
incides with the peak emission of the X-ray source 11. But 
cross-correlating all these 18 sources with SIMBAD and 
NED databases did not result in any identification within 
a circle of 30 arcsec radius around each source. 

3.2. Spectral Analysis 

As a compromise to select as much as possible events from 
CXOU J085201. 4-461753 without the contamination from 
the surrounding remnant emission (see Figure [2Jl we ex- 
tracted the source spectrum from a circular region of 20 
arcsec radius. About 70% of all point source events are lo- 
cated within this region. Annular regions with radii of 22 
and 35 arcsec, centered on CXOU J085201.4-461753, were 
used to extract the background spectra. The background 
corrected count rates are listed in column 6 of Table 1. 
Response files were computed for all datascts by using the 
XMMSAS tasks RMFGEN and ARFGEN. According to 
the XMMSAS task EPATPLOT, no dataset is affected by 
CCD pile. 



Table 2. Faint X-ray sources detected serendipitously 
within RX J0852. 0-4622. 



Source RA (J2000) Dec (J2000) 6RA SDec 
h:m:s d:m:s arcsec arcsec 
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In order to fit spectra from all three observation runs 
simultaneously we have grouped the energy channels of 
all spectra dynamically. For the MOS1/2 data of the 
April 2001 observation we grouped the data with >30 
counts/bin. For the MOS1/2 and PN data of the May 2003 
observation we used a grouping with >100 counts/bin and 
> 165 counts/bin, respectively, whereas for the June 2003 
observations the MOS1/2 and PN data were grouped with 
>30 resp. 50 counts/bin. The different grouping reflects 
the differences in photon statistics in the various datasets. 

All the spectral fits were performed in the 0.3— 10 keV 
energy range by using XSPEC 11.3.1. The spectral mod- 
els tested include a single blackbody, a double blackbody, 
a power law, a combination of a blackbody and power 
law model as well as a broken power law and a thermal 
bremsstrahlung model. The parameters of all fitted model 
spectra are summarized in Table 01 The quoted errors are 
conservative and are la for 2 parameters of interest for 
single component spectral models and for 3 parameters of 
interest for multi-component models. 

A single blackbody model gives a parameter set of 
T = (4.53 ± 0.05) x 10 6 K, R = 0.29 ± 0.01 km (for a 
distance d = 1 kpc) and N H = 3.22±°;^ x 10 21 cm" 2 
(x 2 = 1.21 for 431 dof). These values are similar to those 
inferred from Chandra data by Kargaltsev et al. (2002). 
However, with a more than 3 times improved photon 
statistic we find that this simple model cannot describe the 
data beyond ~ 3 keV and hence a single blackbody is not 
a valid description for the spectrum of CXOU J085201.4- 
461753. This is in contradiction to the results obtained by 
Kargaltsev et al. (2002) using Chandra data only. 

Adding a second thermal component improves the fit 
and represents very well the observed spectrum up to 
~ 7 keV (see Figure 0J. This thermal multi-component 
model yields a parameter set of Nh = 3.82toJcj x 10 21 



W.Becker et al.: Exploring the Central Compact Object in RX J0852. 0-4622 



5 



cm- 2 , Ti = (2.98±g;|?) x 10 6 K, Ri = 0.36±g:gi km, 

T 2 = (6.60l?'?8) x and R 2 = 59^3 m (xl = 1.08 

for 429 dof). Ri and i?2 are given for a distance of 1 kpc. 
The F— test statistic indicates that the improvement of 
the goodness-of-fit for adding an extra thermal spectral 
component is significant at a confidence level of > 99%. 
To further constrain the parameter space for this two com- 
ponent thermal model we calculated the xl error contours 
which are shown in Figure 0] We would like to point out 
that the column density derived by us is consistent with 
the results from the spectral analysis of RX J0852. 0-4622 
by Iyudin et al. (2005). 

We have also tested whether there is any thermal emis- 
sion contributed from an emission area compatible with 
the entire neutron star surface. However, with R\ fixed to 
10 km we found that the goodness-of-fit decreased signif- 
icantly to xl = 1-46 (for 430 dof). 

Testing non-thermal emission models shows that a sin- 
gle power law model cannot fit the data (xl — 2.18 for 
431 dof). However, a model combining a blackbody and 
a power law yields a goodness-of-fit which is compara- 
ble with that obtained with the double blackbody model 
(xl = 1-09 for 429 dof). The inferred slope of the power 
law component is T is 4.2lioJg. A similar steep slope has 
also been observed in the X-ray spectrum of the central 
compact X-ray source RX J0822-4300 in Puppis-A (Hui & 
Becker 2006). We point out that such a steep power law 
slope, a priori, cannot be considered to be unphysical as 
the nature of the central compact object is still uncertain. 
Compared with the double blackbody model the column 
density of the combined blackbody plus power law model, 
Nh = 7.63l°'gg x 10 21 cm -2 , is higher. However, we find it 
still within the limit of the total Galactic neutral hydrogen 
column density along the direction to CXOU J085201.4- 
461753 (~ 10 22 cm" 2 ; Dickey & Lockman 1990). The un- 
certainty in the source distance thus does not support to 
reject the blackbody plus power law model because of a 
larger Nh value. 

We have also examined whether a thermal brems- 
strahlung model, which physically implies that the cen- 
tral compact object is surrounded by a hot plasma, yields 
a viable description, xl an d Nh resulting from this model 
are similar to the values inferred from the broken power 
law and hence cannot be considered as an appropriate de- 
scription of the source spectrum (c.f. Table 3). 

From the October 2001 Chandra observation 
Kargaltsev et al. (2002) reported a marginal detec- 
tion of a spectral feature at 1.68 keV with a width of 
~ 100 eV. The authors found that the shape of this 
feature is similar to that of an inverse P Cygni profile, 
suggesting a mass accreting neutron star. However, we 
have not found any significant feature around 1.68 keV in 
the spectra obtained by XMM-Newton. Figure |2t> shows 
the contribution of the x 2 statistics in the ~ 1.6 — 1.8 
keV range for the best-fitted double blackbody model. 
There is no evidence for any systematic residual in this 
region. In order to quantify this result we have fitted a 




b. 



1.6 1.62 1.64 1.66 1.68 1.7 1.72 1.74 1.76 

channel energy (keV) 

Fig. 3. a. Energy spectra of CXOU J085201.4-461753 
observed with the EPIC-PN (upper spectra) and the 
MOS1/2 detectors (lower spectra) with the best-fitting 
absorbed two component blackbody model (upper panel), 
and the contribution to the x 2 fit statistic (lower panel). 
b. Details of the x 2 fit distribution of the absorbed two 
component blackbody model in the ~ 1.6 — 1.8 keV energy 
range. No line feature is indicated in the fit residuals. 

Gaussian line of width 100 eV at 1.68 keV. A 3cr upper 
limit of such a Gaussian line is 8.27 x 10~ 6 photons cm~ 2 
s _1 , or 2.23 x 10~ 14 erg cm' 2 s" 1 . 

3.3. Timing Analysis 

The May and June 2003 observations were performed 
with the EPIC-PN camera operated in the small-window 
mode. The 5.7 ms temporal resolution provided by that 
mode enables us to search for coherent pulsations in these 
datasets. For the timing analysis we selected all events 
within 0.3 — 10 keV from a circle of 25 arcsec centered on 
the CXOU J085201. 4-461753. This yields 15668 and 5974 
events. The background contribution in each observation 
is about 15%. 

The barycentric corrections of the arrival times were 
performed with the XMMSAS task BARYCEN. The po- 
sition of CXOU J085201.4-461753 measured by Chandra, 
RA=8 h 52 m 01 s .38 and Dec=-46°17'53" .34 (J2000), was 
used for barycentering photon arrival times in both 
datasets. 

A FFT based period search did not reveal any strong 
signal of pulsed emission. Taking the candidate periods 
found by Kargaltsev et al. (2002), P = 300.8214531 ms 
and P — 32.92779028 ms, as initial trials, we carried out a 
detailed search around these periods by using the test 
where m is the numbers of harmonics included (Buccheri 
et al. 1983). We did not find any promising signals around 
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Fig. 4. la, 2cr and 3cr confidence contours for the double blackbody fit to the X-ray spectrum of CXOU J085201.4- 
461753. 



these test periods either. A pulsed fraction upper limit p 
was computed using the May 2003 data according to 

n„ = 

in which N to t is the total number of detected source counts 
(12871 cts), p is the pulsed fraction (fraction between 
pulsed and total counts) and d is the duty cycle (frac- 
tion between pulsed and total time interval). Assuming a 
duty cycle of d = 0.5 (sinusoidal modulation) we compute 
for n,j — 3 a pulsed fraction upper limit of p <~ 3%. 

4. Discussion 

We have observed the neutron star CXOU J085201.4- 
461753 in the supernova remnant RX J0852.0-4622 with 
XMM-Newton. The XMM data have invalidated the in- 
terpretation that the nature of the diffuse and extended 
emission surrounding CXOU J085201. 4-461753 is plcrionic 
and powered by the young neutron star. The spectrum of 
CXOU J085201. 4-461753 is best fitted by a double black- 
body spectrum or a blackbody plus non-thermal spectral 
component. The fitted temperatures along with the small 
size of the emitting regions invalidate the interpretation 
that the thermal radiation is cooling emission from the en- 
tire neutron star surface. If the double black-body model 



indeed is the right description for the emission scenario of 
CXOU J085201. 4-461753 it points towards emission from 
a ~ 4 — 6.5 MK hot polar- region on the neutron star sur- 
face. 

In the literature various models are proposed to pro- 
duce hot-spots on the neutron star surface. Almost all 
magnetospheric emission models predict a bombardment 
of the polar cap regions by energetic particles acceler- 
ated in the magnetosphere backwards to the neutron star 
surface (cf. Cheng, Ho & Rudcrman 1982; Harding & 
Muslimov 2002 and references therein). Though CXOU 
J085201. 4-461753 is not known to be a radio pulsar it 
still could be possible that the hot polar caps are heated 
by particle bombardment while the radio emission itself is 
undetected due to an unfavorable beaming geometry. This 
is not an unlikely scenario. The opening angle of a radio 
beam is inversely proportional to the square-root of the 
pulsar's rotation period so that the radio beams of slow 
rotating pulsars can easily miss the observers line of sight 
and thus keep undetected. 

The heat transport in neutron stars is accomplished 
by electrons and positrons. A strong magnetic field thus 
is expected to have an essential impact on the neutron 
star cooling as it channels the heat along the magnetic 
field lines and suppresses it perpendicular to it. Neutron 
star cooling with a full treatment of the strong magnetic 
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field thus should lead to an anisotropic heat flow and sub- 
sequently to an anisotropic surface temperature distribu- 
tion, with the polar-cap regions getting hotter than the 
surface temperature of the equatorial regions. This sce- 
nario has been modeled recently by Geppert et al. (2004; 
2006). 

Independent of these scenarios there exists the pos- 
sibility that CXOU J085201.4-461753 is accreting from 
fall-back matter or a residual disk and that the accret- 
ing matter causes the hot-spots on the surface. 

The low pulsed fraction upper limit is not in disagree- 
ment with any of these scenarios. When general relativistic 
effects are taken into account (Page 1995; Hui & Cheng 
2004) , pulsations are found to be strongly suppressed and 
the pulsed fraction is highly dependent on the mass to ra- 
dius ratio of the star, the orientation of the hot spot and 
the viewing angle geometry. This is due to the fact that the 
gravitational bending of light will make more than half of 
the stellar surface become visible at any instant and hence 
the contribution of the hot spot will be strongly reduced. 
If the orientation of the hot spot differs from that of an or- 
thogonal rotator and/or the star has a high mass to radius 
ratio, then very low amplitude pulsations are expected. 

Anyway, future data to be taken in forthcoming ob- 
servations will further explore the emission models and 
hopefully detect the neutron star's rotation period. 
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Table 3. Spectral model parameters of CXOU J085201.4-461753 derived from XMM-Newton data; models: blackbody (BB), two blackbodies (BB+BB), power 
law (PL), blackbody plus power law (BB+PL), broken power law (BKPL), bremsstrahlung (BREMSS). 



